Histidine residues in the region between transmembrane domains III and IV of hZip1 are required for zinc transport across the plasma membrane in PC-3 cells.
The proteins from the ZIP and the CDF families of zinc transporters contain a histidine-rich sequence in a loop domain located between transmembrane domains III and IV for the ZIP family and transmembrane domains IV and V for the CDF family. Topological predictions suggest that these loops are located in the cytoplasm. The loops contain a histidine-rich sequence with a variable number of histidine residues depending on the transporter. The histidine-rich sequence was postulated to serve as an extra-membrane metal binding site in these proteins. hZip1 is a human zinc transporter ubiquitously expressed. The histidine-rich motif located in the large loop of this transporter is composed of the following sequence, H(158)WHD(161). To determine if this motif is involved in the zinc transport activity of the protein, we performed site directed-mutagenesis to replace the loop histidines with alanines. Results suggest that both histidines are necessary for the zinc transport function and are not involved in the plasma membrane localization of the transporter as has been reported for the Zrt1 transporter in yeast. In addition, two histidine residues in transmembrane domains IV and V are also important in the zinc transport function. The results support an intermolecular exchange mechanism of zinc transport.